The value of measuring saccadic eye movement in the investigation of non-compressive myelopathy M C PITT,* J M RAWLESt From Aberdeen Royal Infirmary,* Foresterhill, and the Department ofMedicine and Therapeutics, t University ofAberdeen, Aberdeen, Scotland SUMMARY Saccadic eye movement recording was performed in 53 patients with non-compressive myelopathy. Twenty one patients (40%) had subclinical abnormalities of saccadic movement, supporting a diagnosis of probable multiple sclerosis. When used in addition to the measurement of visual evoked potentials and brainstem auditory evoked responses, the detection of subclinical abnormalities increased from 40% to 57%. The detection rate of abnormalities by saccadic eye movement recording was equal to that of visual evoked responses, but more than that of brainstem auditory evoked responses. Prolonged latency of gaze was the most common saccadic latency abnormality detected. The majority of saccadic velocity abnormalities could be explained by disease in the medial longitudinal bundle. An unusual finding was that abduction velocity was increased in six patients. It is concluded that the simple measurement ofsaccadic eye movement is a valuable addition to other ancillary investigations for the diagnosis of multiple sclerosis. It also allows analysis of oculomotor function, commonly disordered in multiple sclerosis, but rarely investigated.
In multiple sclerosis saccadic eye movement is frequently clinically abnormal, with a high incidence of internuclear ophthalmoplegia' resulting from involvement of the medial longitudinal bundle.2 Bipolar recording of the corneo-retinal potential is the simplest of several methods used for measuring saccadic eye movement,3 and offers no serious technical difficulties. Despite the potential for using such a technique for either confirming the presence of an abnormality suspected clinically or demonstrating subclinical involvement, few studies of patients with multiple sclerosis have been reported.' Seldom has the measurement of saccadic eye movement been compared with other well established ancillary investigations in multiple sclerosis.78 The greatest potential value of this test is in patients suspected of having multiple sclerosis, in whom the presenting lesion is located outside the brainstem, as in noncompressive myelopathy.9'10 A prototype system for measuring saccadic latency Correspondence to: Dr M C Pitt, Department of Neurophysiology, The National Hospital for Nervous Diseases, Queen Square, London WC1N 3BG, United Kingdom. Received 19 September 1988. Accepted 18 November 1988 and velocity has been developed, and is described in detail elsewhere, together with results from normal subjects." In this study we report results from 53 patients with non-compressive myelopathy and compare the diagnostic usefulness of saccadic eye movement recording (SEMR) with that of visual evoked potentials (VEP) and brainstem auditory evoked responses (BAER). We discuss the patterns of oculomotor abnormality found in a system frequently involved but not commonly investigated in multiple sclerosis. Patients Although none of the patients had clinically definite abnormalities of eye movement, several had questionable nystagmus. However, suspicion of nystagmus was not confined to those with abnormal measurements of saccadic eye movements. Three patients were thought to have had internuclear ophthalmoplegia in the past, though there was no clinical evidence of this when they were examined in this study. All three had abnormalities of saccadic eye movement measurements, with reduction of adduction velocity in the direction of gaze which had previously been affected clinically; in addition one patient had a gaze palsy to the opposite side ("one and a half syndrome"), and another had The test itself is quick and easy to perform, well tolerated by patients, and has good reproducibility." It may be improved by conversion of the analogue signal to digital form which allows on-line analysis by computer.'6 17 Such a system would make it possible to measure other eye movements, such as the velocity of smooth pursuit.
Our results are not exactly comparable with studies of similar patients in which other types of eye movement, such as the velocity of smooth pursuit, have been measured.56 Reulen et at6 claimed that qualitative assessment of the accuracy of saccadic movement was also of value. We were unable to confirm this as we found that abnormalities such as hypometria occurred as frequently in the control population as in our patients. Solingen et al4 also found a mild degree of fixation instability in normal subjects.
The large control population (85) that we used enabled us to recognise the importance in defining abnormal results of the patient's age (but not sex), and the type of movement, whether adduction or abduction. A variety of abnormalities of saccadic eye movement was found. Nearly all latency abnormalities produced a delay in reaction time of gaze to one or both sides rather than delaying individual movements of either eye. The association between VEP abnormalities, which were unilateral in the majority of cases, and latency abnormalities, which were usually for gaze, is in contrast with other reports6 18 and may indicate that lesions in the primary visual pathway influence saccadic latency.
Velocity abnormalities were heterogeneous. Slowing of adduction (medial longitudinal fasiculus syndrome) was common, but when it was present we did not find that it was usually bilateral, in contrast with clinical observation2 and other oculographic studies.'9 More frequently it was part of a gaze paresis, and when found bilaterally was associated with a contralateral gaze paresis as in the "one and a half' syndrome. '4 This syndrome has only rarely been reported in multiple sclerosis, and is thought to be caused by unilateral involvement of the dorsal tegmentum of the lower pons.20 However, abnormalities ofthe velocity ofeither adduction or abduction may be found in internuclear ophthalmoplegia,2' 22 pre-The value ofmeasuring saccadic eye movement in the investigation ofnon-compressive myelopathy sumably depending on the balance of excitation and inhibition of the medial recti. Disease of the medial longitudinal fasciculus may therefore explain the abnormalities of saccadic velocity observed in this study and it is unnecessary to invoke lesions in other sites.
A most unusual finding was an isolated increase in abduction velocity in six cases. This abnormality is unexplained; it is unlikely to result from disease of the medial longitudinal fasciculus since it was not associated with slowed adduction in the same or the opposite eye. As far as we are aware, increased velocity of abduction has not been reported in multiple sclerosis, but has been described in myaesthenia gravis. 23 In conclusion, saccadic eye movement recording is a sensitive test for the "second lesion" in multiple sclerosis, reflecting the high incidence of oculomotor abnormalities in this disease. The technique readily enables analysis ofclinical and subclinical disorders of eye movement. 
